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Claims for : US 



WHAT IS CLAIMED IS: 



1 . A compound of the formula 



where x is an integer from 1 to 8, 



A(B) X (I) 



A is the radical of a chromophore of the quinacridone, anthraquinone, perylene, indigo, 
quinophthalone, indanthrone, isoindolinone, isoindoline, dioxazine, azo, phthalocyanine or 
diketopyrrolopyrrole series, this radicalj being linked with x B groups via one or more 
heteroatoms, these heteroatoms being' selected from the group consisting of N, 0 and S and 
forming part of the radical A, and 



B is hydrogen or a group of the formula 




0 A^R„ 
°"S. R 7 (ni). 



' V 

R 2 R, 



v 14 



although at least one B group is not hydrogen and when x is from 2 to 8 the B groups may 
be identical or different, 

Et is oxygen or is selected from th'e g •oupvCon§isting of methylene, methyleneoxy and 
ethylene, each member ofjjje group being unsubstituted or substituted by one R 5 or 
by 2 radicals, R 5 and Re, or is two separate radicals, R 7 and R 8 , R7 being attached to 
the same atom as R1 and R 8 to the same atom as R 4 , 

E 2 is selected from the group consisti lg of methylene, ethylene, propylene and butylene, 
each member of the group being tnsubstituted or substituted by one R 9 or by 2 
radicals, R 9 and R 10 , or is two sep; irate radicals, Rn and R12, Rn being attached to 
the same atom as R^ and R 12 to thre same atom as R4, 



G, is O or N(R, 3 ), 



is hydrogen, methyl, ethyl, methoxy or ethoxy, 
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R 2 and R 3 are independently hydrogen, Ci-C 8 alkyl, Ci-C 8 alkoxy, Ci-C 8 alkoxy-C 2 -C 8 alkylene 
or C 1 -C 8 alkoxy-C 2 -C 8 alkyleneoxy, 



R 4 is hydrogen, d-C 8 alkyl, CVCaalkoxy, C 1 -C 8 alkoxy-C 2 -C 8 alkylene, C r C 8 alkoxy- 
C 2 -C 8 alkyleneoxy, d-C 6 cycloalkyl, C 5 -C 8 cycloalkoxy, phenyl, phenoxy or a 5- or 
6-membered, saturated or singly to triply unsaturated heterocyclic radical, 



R 5 , R 6 , Rg, R10 and R 12 are independently d-C 8 alkyl or C r C 8 alkoxy, 
or R 6 and Rg together are a direct bond, 



R 7 and R 8 are independently hydrogen 
or C 1 -C 8 alkoxy-C 2 -C 8 alky 



, d-C 8 alkyl, d-dalkoxy, d-C 8 alkoxy-C 2 -C 8 alkylene 
eneoxy, 



Rn is hydrogen, d-dalkyl 01 



R 13 is methyl or ethyl, and 



^14 



is d-C 8 alkyl, C 5 -C 6 cycloa 



d-dalkoxy, 



kylf phenyl or a 5- or 6-membered, saturated or singly to 



triply unsaturated heterocyclic radical, 



it being possible for two methoxies attached to the same carbon atom to combine and form 



1 ,2-ethylenedioxy, or for/nethoxy 



tovcombine with ethoxy attached to the same carbon atom 



1 



to form 1,2- or 1 ,3-propy^enedioxy^ orjfor methoxy or ethoxy to combine with ethoxy attached 
to a- or p-enchained carbon to form dimethylmethylene, 



and where additionally 



a) Rl R 2 , R 3 , R 7 or Rn is hydrogen, and 

b) when is two separate radicals R 7 and R 8 and E 2 is methylene or ethylene at least 
one of the following furthe ■ conditions applies: 




• R^ R21 R31 R41 R7. R81 R.9 



• R2> R31 R4> R71 Rsi Rg or 
d-C 8 alkoxy; 



or R 10 is methoxy or ethoxy; 
R10 is secondary C 3 -C 8 alkyl or tertiary C 4 -C 8 alkyl or 



• R 2 , R 3 , R 7 or R 8 is Ci-Caalkoxy-CrCaalkylene or d-C 8 alkoxy-C 2 -C 8 alkyleneoxy; 
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or 



• R4 is C 5 -C 6 cycloalkyl, C 
heterocyclic radical. 



C 6 cycloalkoxy, phenyl, phenoxy or a 5- or 6-membered 



2. A compound according to claim 1 , wherein B is selected from groups of the formulae 
O 

-O-C 
H) 



°~M (IV) ° r Hv_/ (V) ' 



x 16 



/ 



R 3 R 4 




where R i5 is -CR^Rn and RUs/-CR 2 R3-CR4R8Ri2 or -CR 2 R 3 -G 1 R 1 4, and R 2l R 3l R4, R 7l R 8l 
R 9 or R 10 is secondary C 3 -C 8 alkyl or tertiary C 4 -C 8 alkyl, especially tert-butyl, tert-amyl or 
2,4-dimethyl-2-pentyl. 



3. A process for mass colouration of a polymer, which comprises adding at least one 
compoEHqd of the formula (I) according to claim 1 to the polymer before or during processing, 
the processfcig taking the form of extnjsjon, injection moulding or fibre spinning at 220 to 



330°C. 

4. An engineering plasHjc having a glass transition point (T g ) of 220 to 330°C, preferably 
polyotefin, pol yeste r, pdy^rnide or a p^yjmjde, polysulfone, polyether _sulfope, 
polyphenylene oxide, p^aiytene, polyarylenesulfide, polyepoxide, polyphenylene j>xjde.or 
Aj3S, pigmented according to claim 3. 

5. An engineering plastic according trelaim 4 in the form of a fibre. 



r- 

6. A process for pigmenting a porous matenaLwhich comprises at least one compound of 
the formula (I) according to claim 1 , in liquid fon\pr dissolved in an inert liquid in a weight 
concentration of at least 25%^^netratJng)into the p^res of the porous material and 
thereafter being^hermaHy converfedlnto a pigment of th^ formula A(H) X (VI). g 2.0 L 

7. Material pigmented according to claim 6, selected from ano^ed alumjnium and sintered 

^p^*L 6*. Writ* 

(ipHigh molecular weight organic material having a glass transition poinYfTg) of 140°C to 
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°C and containing in its bulk 0.1 to 10% by weight of a compound of the formula (I), 
basedORsttie total weight. 

(^J~A thermochromk^material comprising a polymer coloured in the mass by a product 
obtainable by partial thermal decomposition of a compound of the formula (I) or by two 
compounds, selected from the^group consisting of compounds of the formula (I) and 
pigments of the formula A(H) X (Vt 



10. A thermochromic material according to claini 9, which is comprised within a composite, 
preferably within a security item. 

11. A compound according to claim 1, wherein E f is oxygen, methylene or two separate 
radicals R 7 and R 8 . 

12. A compound according to 'claim 11, wherein is methylene or two separate radicals R 7 
and R 8 . 



13. A compound according to 
and Ri 2 . 

14. A compound according to 

15. A compound according to 
ethoxy. 

16. A compound according to 



claim 1, wherein E 2 is ethylene or two separate radicals Rn 



claim 1 , wherein d is O. 



claimi , wherein Ri is hydrogen, methyl, ethyl, methoxy or 



claim 1, wherein R 2 , R 3 and R4 are hydrogen or Ci-Caalkyl. 



17. A compound according to claim 1, wherein R 5 , Re, R9, R10 and R 12 are methyl, secondary 
C 3 -C 8 alkyl or tertiary C 4 -C 8 alk!yl. 



19. A compound according to 




18. A compound according toj claim vwherein R 7 , R 8 and Rn are hydrogen or methyl, 
especially hydrogen. 



claim 18, wherein R 7 , R 8 and Rn are hydrogen. 



20. A compound according to claim 1, wherein R 14 is C r C 8 alkyl. 
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21. A compound according to claim fl, wherein said B groups exclusively of the carboxyl 
group contain at most 3 further oxygen atoms. 

22. A compound according to claim 21, wherein said B groups contain no or 1 further oxygen 
atom. 

23. A compound according to claim 21, wherein said B groups exclusively of the carboxyl 



group contain 2 or 3 further oxyg 
the carboxyl group is bonded to rr 



n atoms and no carbon atom in this B group other than in 



>feJh 



^nr otejhan-one oxygen atom. 

Y 



\. A compound according to clap 1 , wherein said groups of the formulae (n) or (in) are 
asymmetrical. 



25. A bina*yor ternary mixture/including 60 to 99.9% by weight of a compound of the 
formula (I) artdO.1 to 40% by weight of one or two thermally more labile compounds of the 
same chromophobe class with an A that differs from A. 



26. A mixture according^ claim 27, which is a binary mixture of 99.5 to 95% by weight of a 
compound of the formula (tt and 0.5 to 5% by weight of a thermally more labile compound of 
the same chromophore class vyith an A' that differs from A. 

27. A compound according to_dajm25, wherein the thermally more labile compound of the 
same chromophore class with an A' thaYdiffers from A is a compound of the formula 



A' 



(vn). 



where x' is an integer from 1 to 8 and A" is the radical ofa chromophore of the quinacridone, 
anthraquinone, perylene, indigo, quinophthalone, indanthr^ne, isoindolinone, isoindoline, 
dioxazine, azo, phthalocyanine or diketopyrrolopyrrole series/lhis radical being linked with x' 
-COOR 17 groups via one or more heteroatoms, these heteroatoms being selected from the 
group consisting of N, O and S and forming part of the radical A an\R 17 being any desired 
tertiary group. 

28. A compound according to claim 27, wherein said R 17 radicals are selected from the 
group consisting of tert-butyl, tert-amyl, 2-methyl-3-buten-2-yl, 2-methyl-3-butyn\2-yl, 4-oxa- 



# 



29 



2-pentyl and 4,7-dioxa-1-methyl-2,ioctyl. 



^Q r Aoompound according t o cldini I, whe rein said b groups aTe^GOORrrwherein 
stands for (-)-2-isopropyl-5-methyl-cyclohexyl, (-)-bornyl, 1-(2'-furyl)-2-propyJt^T : metnoxy- 
2-propyl, 1-phenyl-2-propyl, 2-(2.-methoxy-ethoxy)-cyclohexyl, 2 ! 4^dH^rVbutyl-cyclohexyl, 
2-ethoxy-cyclohexyl, 2-heptyl, 2/nonyl, 2-octyl, 2-pentyl, 2^ef£butylcyclohexyl, 4-heptyl, 



4-tert-butylcyclohexyl, thu 



A" T 

ylAcaryl, pinyl, bornyl, rye 



Jaryl, norpinyl or norbomyl. 



30. A compound according tojBlaim F 29rWherein R 18 stands for (-)-2-isopropyl-5-methyl- 
cyclohexyl, (-)-bornyl, 2-(2^thoxy-ethoxy)-cyclohexyl, 2,4-di-tert-butyl-cyclohexyl, 2-ethoxy- 
cyclohexyl, 2-tert-butyJeycloh^xyl or 4-heptyl. 



31 . A corppound according 
cycj^Dfixyl- or 4 -he piyl. 



claim 29, wherein R 18 stands for (-)-2-isopropyl-5-methyl- 



